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(54) HEMODIALYSIS FILTER AND FILTERING DEVICE 

; (57)Abstract: 
PROBLEM TO BE SOLVED: To provide an improved 
hemodialysis filter which is Mtbstantially of the same size 
as the conventional one, can be applied to the existing D 
dialysis controlling device with a substantia! size as such 
and good operation, also exerts no substantial influence 
upon the flow of blood, and can perform large- volume 
filtration (liquid replacement) and a hemodialysis filtering 
device using it, wherein the medium to high molecular 
weight substances in blood, which is prone to occur in a 
chronic dialysis patient and is thought to influence long- 
term complications, can be easily and effectively removed. 
SOLUTION: The hemodialysis filter I comprising one 
module having a easing I0, a normal filtering chamber 40, 
an inverse filtering chamber 50, entrance and exit ports 15 
and 16 for blood, and entrance and exit ports 1 3 and 12 for t>, 
a dialyzing fluid, wherein the casing 10 has a partition wai! 
30 and there are the normal filtering chamber 40 and the 
inverse filtering chamber 50 therethrough. A connecting 

iL ^ 1 L.isis 

included between the norjnai filtering oh am ber 40 and 'he i ! ! ) tt mst i 

,n t* -t^si v . ' » Ji i n M ^ i e > ne 1 Quid 

replacement. 
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* NOTICES * 

JPO and NC3.PI ar«: not responsible for any 
daaages caused by the use of this translation. 



RIPTION 

cription of the Invention] 



'dialysis filter and this; he«odia!ys 
body fluid purification therapies, 
therapy of chronic renal failure ola 



int. is devised, and some proposals, such as bottle dilution moid bio< 
itration, Push/Pull hemodialysis filtration, and on-line hemodial ys i. 
itration that uses as a displacing solution , dialysing fluid whirl 



i.e., i ubetl casing, and the hollos fiber with which 
.sing, It consists of a close outlet of the blood form 
close outlet of dialysing fluid. In the hemodialysis 
rioting He is trying to obtain bigger differential pr 
a\ riling by making the die length of the longitudinal 
d casing into the thing of the shape of about about P 
pared with the dianseier of ibis casing, moreover, sn 

of said JP, 9 8-187:], A printing By mak i ng small partia 
sage cross section to which the insertion object whioi 
side .« sing is and 

this casing flows between hollow fibers furthermore, ! 
g differential pressure in the hemodialysis filter of 
ting by making small partially the dialysing fluid pa« 
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[0004] As a hemodialysis filter of further others, 
connected in the serial direction or the jux tapes r 
formed in each inter module, and what controlled tl 
proposed (for example, refer to the "kidney and di; 
HDF therapy. 2001. P36-39, American Society of Nepl 
i 392 rade) 

Moreover, v. e twc bodi s : 

(JP, 61-276563, A). By using the two bodies which cai 
parallel izat ion of the dialyzer length, and became 
good flow nature of the particle concentration in i 

lg fluid, £ 

of two or more kinds of fiber use by body division, 
[0006] 

CProblem(s) to be Solved by the Invention] By the » 
device of dedication is needed in the above mention 
filtration and on-line hemodialysis filtration, and 
consists of two above mentioned modules also needs 
such as a pump, separately. Furthermore, on-arrangi 
easy for neither of the things ] has arisen. 
[0007] In the case of the hemodialysis filter which 
special additional means are not needed, or there i 
magnitude applicable to conventional equipment as i 



11 part 



n the bl 
ends to 



rooifi 

[Means 



where this invention loaded with I casing and a hollo* fiber, And in the 
hemodialysis filter which consists of one module equipped with the close outlet 
of blood, and the close outlet of dialysing fluid at least, while having a septs 

on roc s nd said re\ jrse fi on ro 

hemodialysis filter characterized by having the connection dialysing fluid 
passage which has a pressure loss means between said forward filtration rooms an 
said reverse filtration rooms. 

2) o * , tli n room and said revers* i trati< room art i 

hemodialysis filter given in one characterized by existing in the serial 
direction through said septum formed in the decussation direction to arrangement 
of said hollow fiber, 

LOO 1 1 j 3) Said forward filtration room and said reverse filtration room are a 
hemodialysis filter given in one characterized by existing In the .juxtaposition 
direction through said septum formed in this direction to arr ng 
hollow fiber. 

4) Said connection dialysing fluid passage and said pressure loss means are a 
hemodialysis filter 2 characterized by being prepared in said septum, or given i 

5) Said connection dialysing fluid passage and said pressure loss means are a 
odi tlysis filter 2 ch t ed by ; Ing repai < ? ) 

septum, or given in three. 

6) Said module is a hemodialysis filter given in any I term of I thru/or 5 
characterized by having connect i or b ood passage between sa 

rooms and said reverse filtration rooms. 

LOO 1 2] 7) in the hemodialysis filter which consists of one module equipped with 
at least one forward filtration room which loaded with casing and a hollow fiber-, 
at least one reverse filtration room, the close outlet of blood, and the close 
outlet of dialysing fluid at least The hemodialysis filter equipped with the 
connection dialysing fluid passage which has a pressure loss means between said 
forward filtration rooms and said reverse filtration rooms while havine 1 a seotum 

?n sail v i - cms - < It rat ion roon 

hemodialysis filter characterized by equipping this dialysing fluid passage with 
the flowmeter which measures a flow rate control, unit and/or a flow rate at 



of blood - 
on of dia 



ionneetion blood oass; 
each of said **, whei 



he arbitration vhi 
passage- A means t 
surface may be use 



dialysing fluid pas; 



nd the connect! 



t rati on room, uuung as a 
close outlet of dialysing 
st one forward filtration 



fluid. A module is a c 
com whsch loaded with 



i id i ever 
:t of blood, and 
i equipped wi th ; 
i hoi low fiber, , 



filtration roo;n, v.he close outlet of blood, 



inlet of dialysing fluid at in. 
nd connection dialysing fluid > 
nciuded in the configuration., 
eeds to be the same, and the s« 
allow fiber with which said ea< 



od passage undo; 
fi i tration 
sibie efi select 



o be said of the number of tr 

sure formed by the pressure 
:? has, the dialysing fluid 
different ial pressure (+} 
dialysing fluid passage 
ae (-) through a hollo* fibe 
mother side. Therefore, i.r 



a l i 



ai 



amount mat tor of 
(dialysis filter of 



d 
d 



connect directly one indoor blood passage and the indoor blood oassage of anoibnr 
side by the hollow fiber connected without the break. Therefore, in the desirable 
mode of the hemodialysis filter concerning this invention, the connection blood 
passage where a hollow fiber does not exist was formed between one ( said ] ** 
and of said another side, end this has easy- i zed manufacture of a hemodialysis 

L0021J The hemodialysis filter concerning this invention is theoretically 
compared with the hemodialysis filter concerning the Prior art which outs in a 
constriction object etc. and makes the dialysing fluid passage cross section 
small, hirst, since it can consider that the flow i.n the dialysing fluid passage 
in the container loaned with the hollow fiber is the flow in a porous body, 
generally pressure gradient dp/dx is exorcssed by Dare-/ s conation as shown in * 

t.U (}) 

[0022] 

[Equation 1] c!p/clx :: -mu v/kappa (i) 

jssure [P and s s> [ro] and nw are > m osmoti 
ie t t»2 , - s a 

rate is the value which **(ed) the flow rate with the cross section of the 

- o sly spec ylng sure gradi 
dp/dx to the last, in order for this formula to obtain differential pressure 
(pressure ioss.) del tap, distance h is needed as shown in a formula (2). 
[0023] 

[Equation 2] 

del tap/ dp/dx ! L=mu vL/kappa (2) 

Here, L is die length which has arranged the constriction object used in order to 
ij-^ysMg 1 . - , s, ^ ^ v a ' 

e oth( vhen obtaining dilf. 5 s in 

the connection dialysing fluid passage where it does not fill up with the hollow 
fi lament 1 ike this invention, generally the pressure loss when extract -n* 
rapi.oty in an on lice etc is proportional to the square of a .rate, as shown in a 

[Equation 3] delta p^gammazetav 2/'2g (3) 

Here, gamma is [a pressure loss coefficient and ? of snec'ifie weight [N/Vf] qpd 
eta 1 i avit - s 

L 0026 j As shown in a formula (3), when an orifice etc. is used, it becomes 
unnecessary, end taking distance i. to dialysing fluid passage, and generating 
ditierentiai pressure (pressure loss) cannot affect and fear effect with the flow 
of the biood of blood passage, it can change d i f ferer: t ial pressure (pressure 



shod! men t. of the 
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LUU'^j a hollow fiber 20 is arranged to the longitudinal shaft orientations of 
casing 10 -■- having -- as blood passage -- funotioriiog -- **** — - the interior o 
casing 10 — an overall length is covered mostly, for example, it is loaded abou 
with 100-30, 000. This hollow fiber 20 consists of polyoiefine] polysul fone, a 
poi yaeryloni tri ie, a polyaroide. polyimide, polyether nylon, silicone, 
polytetrafhjoroethylone, or a polyester system polymer alloy like a regenerated 
cellulose, a ce"! lulosic, po 1 ymethy Imethaery late, poiyethy lene, and polypropylene. 
Especially, as a hollow fiber suitable for the nitration engine performance, 
polysul fone and a polyacrylonitrile are desirable. Although not 1 united 

ia fee live film surt,, 

prr:fernbly i.^ken about [ 0. 2 -1 0m j for two about [ 100cm 2-6. 0m j two. 

'e con 3 v )i the both ends oi i hoi o\ es 10 edj 

opening of this hollow fiber 20 is not blockaded in the both ends of casing 10, 

£'«spe< tive - - it is septum 19 grade liqui ! - c . * - 

t densely. Anc the blood inflow room 17 is :>rm > wei i h trie* 13 
and a septum 19, and, similarly t he blood outflow room 18 is formed in a header 
14 side. In addition, a septum 19 consists of polyure thane, silicone, and potting 
material like an epoxy resit)., and makes a hollow fiber 20 a bundle, liquefied 
Potting material is poured into the both ends of said bundle by the centrifugal 
pouring- in method, makes it harden it, and it is formed. 

j003ij And in the hemodialysis filter I of the gestait of this operation, it has 

v k 1 - i nendicu larly sut j of a 

hollow fiber 20 in the abbreviation center section of casing 10, and the forward 
filtration room 40 which is one **, and the reverse filtration room SO which is 
** of another side exist in casing 10 through a septum 30. And in the gestait of 
this operation, the forward filtration room 40 and the reverse filtration room 50 

led - 1 \ serial direction. 
[0032] In addition, mo cas i he 5 to 



connection diaiysing fiord passage 60 of a septum 30 on i ho way. 

g arid bit h'ff< i pressure 5 the 
pressure loss means 61, dialysing fluid will touch by big di fl erentiai" pros 
(<•} through a hollow fiber to the blood in the reverse filtration room 50, 
Vfiii •.ouch by big differential pressure (■-;■ through a ho! low fiber to the b 
in the forward filtration room 40. Since the amount of filtration is determ 
in the magnitude of sard differential pressure, both forward filtration and 
re ?( 5; on 11 promoted. In the pi .cess xist nee f a s ' t> 10 a 

connection dialysing fluid passage 60 does not have effect substantial in t 
style of [ of a hollow fiber 20 ] blood, either. 

[0036] Drawing 3 and drawing 4 show the hemodialysis filter in the gestait . 
operation of the second of this invention, drawing 3 is the fragmentary sec 
view, and drawing 4 is a partial enlarged drawing. Except for the conHgtsra 
of the septum which carries out. a postscript, and connection dialysing fiui< 
passage, other configurations are the same as the gestait of the first open 
* 3 v g [ i di fference. 

i gestait of this operation has septum 3( 
p rpendicularly substanti > oHa» 

fiber 20 in the abbreviation er sectio )?■ le forwan 

filtration room 40 which is one **, and the reverse filtration room 50 which 
** of another side e* sep 

n dialysing s 
the . s 1 ' 50 and the forward filtration room 40 with the 

x Jf s N the connection dialysing fluid passage covering 

formed in the perimeter or a part of casing 10A of a c i reamferenc iai direct i 
rressure ss means 61A which makes th s •> aWsmg 

fluid passage 60A produce pressure loss is prepared in the perimeter or a pa 
circumferencial direction. Although pressure loss means 6 I A of the gestait 0 
this operation is the thing of a configuration to which the cross section is 
gradually changed like illustration, if the com- : 1 * ^ * 

means are securable, it will not be restricted to this. 

[0038] In hemodialysis filter 1A of the gestait of this operation, the dialy 
fluid from the dialysing fluid input 12 to the dialysing fluid Lap hole 1! 
through the dialysing fluid passage 21 passes connection dialysing fluid oas 



nitration room 40 enters this connect ■ on blood passage 70, it flows into hoi I cm 
fiber 20B in the reverse filtration room 50. The configuration of connection 
cfiaiysing fluid passage 60A and pressure loss means 8IA is the same as the 
gestalt of the second operation. 

ie gestalt o e bio fro 

the blood input 15 goes into the interior of hoik,* fiber 20B (blood passage) 
through the blood inflow room 17. and flows into the connection blood' passage 70 
*h <■ »s ong and d $cribe< the forward f i It atiot room I 

low fiber 20B (blood pass 
along the reverse filtration room 50, and the blood tap hole 16 is reached 
through the blood outflow room 18. The advance condition of forward filtration 
and res the gestalt 

above. In hemodialysis fitter IB of the gestalt of this operation, the 

havng 'onncv 
one ** 40 and ** 50 of another side. 

' * 'no -emcdid ys.s filter in the gestalt of 

operation of the fourth of li>, 

view, and drawbng 8 .is a sectional vie*. The module of the gestalt of this 

ion ror x0 which ! - v . s 10( 

and v s iilTM.cn room 50. blood 

hole V, , , I , v , ^ s -,i oor j 

inflow room i?C, blood outflow room 1% -onnet tion ilid'v 

- s so s jlys.S f ilte 

is constituted more, header I3C to which diaiysing fluid input I2C and diaiysing 
fluid tap hole 11C are formed in the side-attachment-wall section of nothing and 
its end section in tubed, and casing IOC equipped the end section with blood 

input 1 5C and blood tap hole I6C liquid -- it connects densely, the other end 

>f casing iOC cylinder-ii.ke--object-wi th -base 1 ike header }"( • liquid -•- it 

is closed down densely. And in casing 10C, through septum 30C formed n the 

fi she u 5 di recti on Jr the abort 
nrward filtration room 40 and the reverse filtration room 50 exist, and' the ' 
forward filtration room 40 and the reverse filtration room 50 are ocal 
state of juxtaposition. In addition, septum 30C may be manufactured bv easing and 

- if to- mm ! i a- a 

0013] hike illustration, hollow fiber 20C covers the overall length of said 



septum Aitnough pressure toss means bit oi the gestalt of true operation 

the hole of a minor diameter like illustration if the conditions of '-.aid 
oressure loss means are seeurable, it will not' be restricted to this. Moreove 

it ' ^ x , , s \ 

functions as a pressure joss meases 61 in that ease. 

[0045] In hemodialysis filter iC of the gestalt of this operation The blood f; 

«j input ISC goes into the interior of a hollow fiber 20 (blood passage) 
through blood inflow room I7C. the forward filtration room 40 — a passage •••• 
connection, blood passage ?0C -- having reached - after -- agate --- the inter, 
of hollow fiber 20C (blood passage) ---- entering --- the reverse f : 1 t rat i on roes 
a passage ----- a blood outflow room ---- It results in blood tap hole 16C ihrot 

rig fli d which resu] Is in dialy i if 

through dialysing fluid input. 12C to dialyslng fluid passage 2;C passes 
connection dialysing fluid passage 60C of septum 30C. big differential pressor 

s given by pressure loss means 61C. Thereby, iiiee the case of each above- 
mentioned hemodialysis filter, dialysing fluid can touch by big differential 
pressure (+) through a hollow filament to the blood in the reverse filtration 
room 50, and can touch by big differential pressure {-) through a hollow fi lair 
~o the blood in the forward filtration room 40, 

[0047] Drawing 9 and drawing iO show the liemodiaiysis filter in the gestalt of 
operation of ;.be fifth of ibis invention, 9 is the partial perspective 

aw Lxi.pp T fo 

configuration of the septum which carries out a postscript, and connection 

- * n ^ zurations ai in s< s. ■> s 

j focusing ^ 

0048] In hemodialysis filter ID of the gestalt of this operation, like above- 

urn 300 is prepared in the abbreviation 
enter sec tio C i he conci - , of 

ollow fiber 2GC, and the forward filtration room 40 which is one **, and the 
everse filtration room 50 which is ** of another side exist in casing iOD 
hrough this septum 30D. As siiown in drawing 9 and drawing 10 , eonnec t ion 
ss t tween the reverse lion rt i i the 

e ex s ^ head< 

s t v ?. ss means 611) « rc i.s prepared 

g nrtssi' < 

: jans 611) of the gestalt of tins operation is passage like illustration, if th< 
editions of said pressure loss means are seeurable, it sill not: be reslr ictet 

on* .rd filtrati .n and revei 
ie same as the tiling of tone gestalt of the fourth operation .substantially 
motioned above, and explanation is omitted, 

)0<)9j As described above, ma.mil v although the pressure loss generated in the 



dtaiysts controi unit as it is, witnout using equipments of dedication, such ■<■ 
pump, it can perform operation with which were satisfied o the both sides of 
cheap- i zing of therapy cost, and improvement in operahii ity. 
[0050] In addition, although the pressure loss means was formed in connection 
dialysing fluid passage in this application in order to perform a lot. of 

- ^ \" * VO v • , , , s > , o 

blood and to enlarge dialysing fluid, blood, and differential pressure- of a 
between further by adjusting the cross section in the range which does not aft 

mm y.i I \v i ass tge i'O (70C) 
[0051] Drawing li is drawing showing the pressure distribution of said fourth 
[ the ]. the blood in hemodialysis filter 1C (ID) of the gestalt of the fifth 
operation, and dialysing fluid. In hemodialysis fitter if OD) of the gestalt 
this operation, it rums out that the big differential pressure between diaiys 

i irward filtration roe 40 am 
passage 2!C arranged at the reverse filtration nv 5U »Hw i i , u.^r it i . n h «s 

(6 D) of eonnec n i alj 
between a forward filtration room and a reverse filtration room (60D). The sam- 
of this i s s ?ers lysis filter I (1A, IB) of the gestail of 

above-mentioned first thru/or the third operation. In addition, this pressure 
loss can be produced in the range of 1 - 200nw»Hg in blood flow rate 200 mi/kin 
I 3w rate 500 ml /rain. 

[0052] On the other hand, in hemodialysis filter 1C (ID) of the gestalt of thi: 
operation, as compared with the hemodialysis filter i (1A, SB) of the gestalt < 
the ■> . "\. ^ i n «hp 'i rd ope: •> ^ die 

length o c sing), blood passage an sing flu i p 

can be taken further, and the limited tooth space can he used effectively. 

pressure o - ;<„ , \ the 

differential pressure of the pressure PDin of dialysing fluid input and the 
pressure PDout of a dialysing fluid tap bote and the pressure PBout of a blood 
ip hole can i i ? explained j 

full detail about the gestalt of some operations of this invention, this 
invention is not limited to the gestalt of said operation, is the range which 
does not deviate from the pneuma of invention indicated by the claim, and car; 
perform various modification in a design. 

[0053] for example, the thing for which it has two or more ** in the ease of t.h 
hemodialysis filters 1C and 3D which are not limited to it and have a sent urn in 
longitudinal shaft orientations although ra^nc ->f i he mesial; cf said i he 



[0054] Drawing 12 is the circuitry Pig, of the hemodialysis filter contain ii 
hemodialysis fitter of the gestalt of this operation. The hemodialysis fill) 
A os - v med in ^s tion dialysing c ssag 

hemodialysis filler ID like illustration, The amount of filtration which mei 
the flow rate Qx of this dialysing fluid directly, and is generated from tin 
difference of this and the inflow Qin of dialysing fluid at the forward 
filtration room 40 is mensurable, and the amount of reverse filtration in ti 
reverse filtration room 50 is also measurable fro;;: a difference with the f j< 
Qout » ra 

control unit 82 in accordance .with this connection dialysing fluid passage f 
in addition, it is thought thai the flow rate control unit 82 has two, or 
[ whether a flow rate is directly controlled with a pump or / controlling a 
rate by pressure loss (for example, valve) ], i r= this case. Moreover, the 
combination of a flowmeter and a flow rate control unit can consider three c 
of < * control besides considering as 

pressure loss control with (the drawing 12 (a) reference; and a flowmeter or 
a flowmeter which acts as a monitor (referring to draw r\ 
the ) - v^rtion oar aK«> :v >• - - - 

the piasma and the constituent of blood which were separated fro;;; blood and 
blood, 
[0055] 

3 the same size as subs tan y as 
conventional thing, the hemodialysis fitter and hemodialysis filter of this 
invention are applicable to the existing dialysis control unit with as it is 
sufficient operability in real size, and a lot of filtration (liquid permuta 
oi 1 is atl 1 - ilso affecting the flow o 4 lot s jstantiall) 

using the hemodialysis fitter and hemodialysis filter by this invention, it 
becomes possible to remove easily and effectively the inside in the blood 

sed thi t tends to generate i example he chronic dialysis pati 

and has influence on complication over a long period of time •• the amount ma 
of macroimileculos. 
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